DNA preparations from about hundred randomly selected clones containing mouse DNA fragments were screened for the existence of sequences complementary to long double-stranded regions of pre-mElTA able to snap back after melting (dsRXA-B).
a part of sequence B1; and (3) sequences coinplementary to about a quarter (at least to 15jo) of the total dsRNA referred to as sequence B2. The size of DiNA sequence complementary to dsRNA is about 400 base pairs.
Melting experimnents with hybrids show that the imiembers of B1 family are very similar if not identical, while the divergence among B2 sequences is higher, but still the number of substitutions does not exceed 9,6 of bases. Thus, the major part of dshNA-B consists of a sLall numiber of hig,hly abunadant sequences as was suggested earlier on the basis of renaturationi kinetics /1-3/. Sequeinces B1 and B2 are represented by many copies in the mouse genomile awia in pre-inAL-,4A and many of themi probably do not form hairpini-like structures.
Nucleic Acids Research and non-informative regions of pre-mRNA /1,2,7/. They, for example, may be involved in splicing /8/.
For further analysis of the structure and functions of double-stranded regions in pre-mRNA, it was very important to have these sequences in a homogeneous state. This problem can be solved by cloning the corresponding DNA fragments. The present paper described the isolation of clones containing fragments of mouse DNA complementary to ds}NA-B prepared from pre--mBNA. The studies on hybridization of isolated DNA fragments with ds RNA confirmed our previous observation as to the low complexity of dsRNA-B /1-3/. Most of it was found in two very abundant classes, hybridizing to the DiNA of isolated clones. The concentration of two particular dsRNA-B sequences in pre--mENA, total DNA, and the palindrome fraction of DNA was also determined.
MvETHODS
Bacterial plasmids and strains. A small (2.6x10 6 daltons) plasmid PBR322 (a gift of Dr. H.Boyer) conferring resistance to ampicillin and tetracyclin /9/ was used as a vector. E.coli, strain HB101, was used for growing plasmid PBR322. M{2 host E.coli strain f1776 (a gift of Dr. R. Curtiss was about 800-1000 nucleotides according to electrophoretic data). In these experiments, the hybridization mixture contained labeled DNA, 2xSSC, 0.8 mg/ml poly(U), 50 tg/ml denatured E.coli DNA and 3x Denhard solution /23/. In the case of total miouse DNA, -he filters were treated with SI nuclease after hybridization and washing. The sumn of the radioactivity which remaiined on the filter and of the acid insoluble radioactivity released by SI nuclease was considered as a hybridized material. Such a proced.ure was used in order to exclude overestimation of the hybridization dependin,, on the preseince of single-stranded tails in the hybrids.
In rehybridization experiments, dsTiNA bound to a filter after primary hybridization was eluted by boiling for 4 min in 2 ml of an aqueous tMRiA solution (100 g;/mil). ENA was reprecipitated with ethanol, treated with DNiAse I (50jig/ml, However, this seems to be rather unlikely. The result of the described experiment also demonstrates that flanking sequences for fragment BI differ in different clones.
Another question is how closely different sequences belonging to the same class, Bl or B2 are related. To answer this question, we measured the melting temperature curves of hybrids formed by homologeous and heterologeous DNA and RNA. First, the inserted mouse DNA fragments containing sequences BI and B2 were cut out from the plasmid DNA of clones N-35 (B1) and N14 (B2) by the )coRI and HindIII endonuclease treatment and purified electrophoretically. These DNAs were transcribed with the aid of E.coli RNA polymerase to prepare
[ 32p] cRNAs. Then cRNA transcribed from the DNA of clone Nt35 was bybridized with the inTmobilized DNA of clone N331 which also contained sequence BI. After mild RNAase A treatment of hybrids, about 10o of the input labeled cRNA was recovered on a nitrocellulose filter. As only sequence BI is common for mouse DNIA of these two clones, the bybridized -cRNA corresponds to the transcript from sequence BI. In the same way, sequence B2 was purified by hybridization of the cRNA transcribed from clone N-14 to the DNA of clone I461.
The bybridized cRNAs designated as cRNA-BI N35) and cRNA-B2 (N014) were eluted and rebybridized with DNAs prepared from a number of different clones containing sequences BI and B2, respectively. Thereafter, the melting temperature for all hybrids was-measured ( Fig. 2A and B) . One can see that the Tm for a hybrid formed by cRNA-BI (N°35) with the DNA of with the DNA of other clones containing sequence BI. Thus, bhere may be sirmall variations in sequences Bl present in diJLerent sites of tnh_ ;enome. The number oi' substitutions does not exceed 3`7 of all -bases.
At thie sarae time, -the Tm of a hybrid between cRiNA-B2 (.14÷) and the DNA atof clone N'214 was by 4-5°C higher than the Tm Oa' hybrids ob tained with tlhe LINA of ot-her clones containing sequence B2, thus indicating, a hi;her divergence of sequence B2. The substitutions between two different sequences B:2 ay iinvolve o-8%0 of bases.
In another experiment, the melting of hybrids between the DNA of clones NV 35 and 14 and the total dsRNA-B was obtained (Fig. 2c) Table 3 ). The DNA from clones containing sequence BI or a part of it binds 0.4-0.5; of the total mouse DNA while the DNA from clone containing both BI and B2 hybridizes with about 1% of the latter.
Assuming that sequence BI itself binds 0.5%o of the total DNA and its size is equal to 200-400 base pairs, one can calculate the total number of sequences BI per genome to be equal to (4+8) x 104. This estimate coincides with the above mentioned value.
In other experiments, the DNA of clones was hybridized with sheared palindromic iNA. Both Bi and B2 containing DNA fragments bind 2.5-3%o of the latter. Thus, palindromts are 4-6 times enriched in sequence BI comparing with the total DNA. In our experiments, about 5% of the total DNA was recovered in the fraction of palindromes. Thus, about 0.13% of the total DNA is represented by sequence BI organized as an inverted repeat. This corresponds to about a quarter of all sequences B1. The remaining three quarters of sequences BI seem to be scattered throughout the genome as simple repeats not forming The existence of clones containing incomplete sequences Bl and B2 is probably due to their divergence leading to the appearance of corresponding restriction sites within these sequences.
Both sequences BI and B2 belong to a class of highly repetitive DNA sequences scattered throughout the whole mouse genome. As was mentioned above, only part of them (-1/4) is organized in palindromic or hairpin-like structures.
In agreement with our previous data /26/, we have found that palindromes are enriched in sequences B3 and B2 as compared with the total DNA. However, the content of sequences B1 and B2 in palindromes is lower than in dsRNA-B, thus indicating that palindromes are much more heterogeneous than dsRNA-B. The question about the nature of different types of palindromes and their relation to dsRNA awaits f'urther studies.
Among our clones there are a few whose DNA does not bybridize with dsRNA-B but with the total dsRNA. They may contain sequences corresponding to dslNA-A and their further study may reveal the organization and significance of this dsRNA as well.
When the experimental part of this work was finished, the paper by Jelinek /27/ appeared in which the author described the isolation of clones containing sequences complementary to dsRNA from the humster genome and made a conclusion about their wide distribution in the genome and a rather high divergency.
The cloning of the two most abundant sequences transcribed into dsrPNA-B which is described in this paper opens many new lines of experiments. First, the sequencing becomes possible now. Second, their relation to mRNA /28,29/ may be studied. In particular, we have isolated and cloned recently a number of mouse DNA fragments hybridizing with mouse mRNA, i.e. fragments carrying structural genes. Most of them cont at the same time sequences BI and/or B2 as well. Further study of their relation to the gene sequence may lead to a better understandi ng of the dsRNA function.
